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Kaya was designated as “an area of important preservation district groups of traditional buildings” in 2005. We have 
found that several slope of Mt. Tenjin, in Kaya have a risk of slope failure. A way to set a proper countermeasure 
against slope failure, to protect traditional building, is well predicted by analysis on slope stability. The rainfall status 
and mechanical characteristics of ground surface are needed for this analysis. To collect these data, we have conducted 
site investigation, validation on the data of rainfall monitoring, and cone penetration test. 
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ޔmm 5.232ߚߒ㍳⸥ߢ㔎㒠ߩߢ߹ᣣ32ࠄ߆ᣣ91᦬9ᐕ1102ߪ㊂㔎⛯ㅪᄢᦨߚࠇߐ᷹⸘ޔ࿷⃻ᣣ1᦬5ᐕ2102
ფ࿯ߪߢ㔎㒠ߩࠄ߆ᣣ91ߚ߹ޕࠆ޽ߢh/mm 13ߚߒ㍳⸥ߢ㔎㒠ߩߢ߹ᣣ62ࠄ߆ᣣ52᦬8ᐕ1102ߪ㊂㔎㑆ᤨᄢᦨ
৻ߩߎ߽ൻᄌߩ⁁ᒻ㕙ᢳߩⵣኹ⋧ኪޕࠆ޿ߡߞ࿁਄ࠍ911ߩ୯Ḱၮႎ⼊ߪࠇߎޔࠅ߅ߡߒ㍳⸥ࠍ621ᢙᜰ㊂㔎
 ޕࠆࠇࠄ߃⠨ߣ޿㜞߇ᕈ⢻นߚߌฃࠍ㗀ᓇߩ㔎㒠ߩㅪ
ࠗ㔎㒠ࠍ࠲࡯࠺ࠣࡦ࡝࠲࠾ࡕ㔎㒠ߩߢ߹᦬3ᐕ2102ߚߒ⹺⏕ࠍუ፣ࠄ߆᦬11ᐕ0102ߚߒᆎ㐿ࠍ᷹⸘ޔߚ߹
㔎㒠ߩߢ1⴫ޕߔ␜ߦ1⴫ࠍᨐ⚿ߚ߼ߣ߹ࠍᢙ࿁ߦ)5೎⺆↪ႎ੍ߩᐡ⽎᳇ࠍ㊂㔎㑆ᤨᄢᦨޔߌಽߦߣߏ࠻ࡦࡌ
ޕߚߒߣ㔎㒠ߩㅪ৻ࠍ㔎㒠߻᜽ߦᓟ೨ࠍᘒ⁁㔎㒠ή㑆ᤨ3ޔߖࠊวߦࡓ࠹ࠬࠪἴ㒐ⷞ⋙beWᖝടߪ࠻ࡦࡌࠗ
1߇ޠ㔎޿ߒỗޟߩḩᧂmm 05਄એmm 03ޔ࿁3߇ޠ㔎޿ᒝޟߩḩᧂmm 03਄એmm 02ߢ߹ࠇߎߪߢ඙࿾ᖝട
ࠆߔടჇ߇ᐲᒝߩ࿶᳇ૐᏪᾲޔ߿ടჇߩᐲ㗫ߩ㔎ᄢߥ┵ᭂޔߪߢ)6ᦠ๔ႎᰴ4╙ߩCCPIޕࠆ޿ߡࠇߐ㍳⸥࿁
㒠ߩᐲᒝ㜞ߦࠄߐޔ߿㔎㒠ߩ╬หߣޠ㔎޿ߒỗޟߚ߈⿠ߦౝ㑆ᦼ᷹⸘ࠄ߆ߣߎߩߎޔࠅ߅ߡࠇߐᗐ੍߇ߣߎ
 ޕࠆࠇߐቯᗐ߽ᓟ੹߇㔎
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4 
੹࿁ߩ〯ᩏ⚿ᨐ߅ࠃ߮ߎࠇ߹ߢߩ⸘᷹⚿ᨐࠃࠅޔᄤ␹ጊߦ߅޿ߡᄢⷙᮨ፣უߪ⏕⹺ߐࠇߡ޿ߥ޿߽ߩߩޔ
⼊ႎၮḰࠍ਄࿁ࠆ㒠㔎ࠗࡌࡦ࠻ߪ⸘᷹ߐࠇߡ߅ࠅޔߐࠄߦ੹ᓟޔหᒝᐲ߹ߚߪߐࠄߦᒝᐲߩჇߒߚ㒠㔎߇ᗐ
ቯߐࠇࠆޕฦ㒠㔎ࠗࡌࡦ࠻ࠍࠬࡀ࡯ࠢᦛ✢ߢ⴫ߒߚ⚿ᨐࠍ࿑7ߦ␜ߔޕߎߩࠬࡀ࡯ࠢࠣ࡜ࡈߪᮮゲߦ࿯ფ㔎
㊂ᜰᢙޔ❑ゲߦ60ಽ㑆Ⓧ▚㔎㊂ࠍߣߞߚ߽ߩߢ޽ࠅޔ࿯⍾ἴኂ⼊ᚓᖱႎࠍ⊒઎ߔࠆၮḰߦ૶↪ߐࠇߡ޿ࠆ߽
ߩߢ޽ࠆޕ੹ᓟޔ࿑ਛߦ␜ߒߚA㨪Dߩࠃ߁ߥ㗂ὐࠍᜬߟ㒠㔎ࠗࡌࡦ࠻߇⸘᷹ߐࠇޔAߩ㒠㔎ࠗࡌࡦ࠻ᤨߦ፣
უ߇⊒↢ߔࠇ߫ޔ࿑ਛ⿒✢ߩࠃ߁ߥ࿯⍾ἴኂ⊒↢ၮḰࠍ⸳ቯߔࠆߎߣ߇ߢ߈ޔߎߩၮḰ✢ࠍ⿥߃ࠆ㒠㔎ࠗࡌ
ࡦ࠻߇፣უࠍᒁ߈⿠ߎߔน⢻ᕈ߇㜞޿ߎߣࠍ␜ߖࠆޕ㕖፣უᤨߩ㒠㔎ࠗࡌࡦ࠻ߢ߽ޔ࠺࡯࠲ࠍ⫾Ⓧߔࠆߎߣ
ߦࠃࠅޔ࿑7ߩB㨪Dߩࠃ߁ߥὐࠍ㓸ⓍߒޔၮḰ✢ࠍ੍᷹ߔࠆߎߣ߇น⢻ߢ޽ࠆޕߘߩߚ߼ᒁ߈⛯߈㒠㔎ࡕ࠾
࠲࡝ࡦࠣࠍታᣉߔࠆߎߣߢޔዊⷙᮨߢ߽፣უ⊒↢ᤨߩ㒠㔎․ᕈࠍ⸥㍳ߢ߈ࠇ߫ޔ቟ቯ⸃ᨆᤨߦ౉ജߔࠆ㒠㔎
․ᕈߦᄢ޿ߦᓎ┙ߟߣᦼᓙߢ߈ࠆޕ߹ߚޔ㒠㔎ࡕ࠾࠲࡝ࡦࠣਛߦ፣უࠍᝒ߃ࠄࠇࠇ߫ޔߤߩࠃ߁ߥ㒠㔎․ᕈ
߇ޔᄤ␹ጊߦ߅޿ߡ፣უࠍ⺃⊒ߔࠆߩ߆߇⸃᣿ߢ߈ࠆޕ 
੹ᓟߩ⺖㗴ߣߒߡޔߎࠇ߹ߢߩ㒠㔎ࡕ࠾࠲࡝ࡦࠣ⸘᷹ߢߪޔ࠺࡯࠲ᰳ៊߇⊒↢ߔࠆ⃻⽎߇⏕⹺ߐࠇߡ߅ࠅޔ
ߎࠇߪᄤ␹ጊߣടᖝᐡ⥢ߩ〒㔌߇500 mㄭߊ޽ࠅޔࡢࠗࡗ࡟ࠬㅢା߇ਇ቟ቯߦߥߞߡ޿ࠆߚ߼ߣ⠨߃ࠄࠇࠆޕ
ߎࠇߦߟ޿ߡߪਛ⛮ዪࠍჇ⸳ߔࠆߥߤߩኻ╷ࠍᬌ⸛ਛߢ޽ࠆޕ 
 
 
 
 
⴫1 ฦ㒠㔎ࠗࡌࡦ࠻ߩᦨᄢᤨ㑆㔎㊂ߩಽᏓ 
 
 
࿑7 ࠬࡀ࡯ࠢᦛ✢ ࿑6 2011ᐕ8᦬߆ࠄ9᦬ߩ㒠㔎ࠗࡌࡦ࠻ 
 
㧠㧚ᢳ㕙⴫ጀജቇ․ᕈ 
  

⹜㛎᭎ⷐߣᣇᴺ 
ᢳ㕙ߩ቟ቯᕈߦߟ޿ߡ⹏ଔߔࠆߦߪᢳ㕙ߩജቇ․ᕈࠍᛠីߔࠆߎߣ߇ᔅⷐߣߥࠆޕߎࠇ߹ߢޔᄤ␹ጊ๟ㄝ
ߩᐔ࿾ߢߪࡏ࡯࡝ࡦࠣ⺞ᩏ߇ታᣉߐࠇߡ޿ࠆ߽ߩߩ7)ޔᄤ␹ጊᢳ㕙ߦ߅ߌࠆ࿯⾰⺞ᩏ⚿ᨐߪᱷߐࠇߡ޿ߥ޿ޕ
ߘߎߢޔ፣უ〔߇⏕⹺ߐࠇߚኪ⋧ኹⵣᚻߩᢳ㕙߅ࠃ߮፣უߩෂ㒾ᕈ߇ ᔨߐࠇࠆ2ࠞᚲߦߟ޿ߡޔߘࠇߙࠇ
ߩᢳ㕙⴫ጀߩജቇ․ᕈࠍᛠីߔࠆߚ߼ޔ◲ᤃേ⊛ࠦ࡯ࡦ⽾౉⹜㛎ࠍታᣉߒߚޕ 
 ◲ᤃേ⊛ࠦ࡯ࡦ⽾౉⹜㛎ߪ⽾౉వ┵ࠍߟߌߚࡠ࠶࠼ࠍ࠼࡜ࠗࡉࡂࡦࡑ࡯ߩᛂ᠄ߦࠃߞߡ࿾⋚ߦᛂߜㄟߺޔ
⽾౉㊂ߣᛂ᠄࿁ᢙߩ㑐ଥ߆ࠄ࿾⋚ߩ⎬エ࡮✦߹ࠅౕวࠍ⺞ߴࠆ⹜㛎ߢ޽ࠆ8)ޕᛂ᠄ࠛࡀ࡞ࠡ࡯߇ዊߐ޿ߚ߼ޔ
࿾⋚⴫ጀㇱ߆ࠄ3m⒟ᐲߒ߆ㆡ↪ߢ߈ߥ޿߇ޔ⹜㛎ౕེ߇ዊဳシ㊂ߢ૞ᬺ᧦ઙߩᖡ޿႐ᚲߢ߽⍴ᤨ㑆ߦᄙ࿾
ὐߩ⺞ᩏ߇ߢ߈ࠆߎߣ߆ࠄޔ੹࿁ߩ⺞ᩏߢណ↪ߒߚޕ◲ᤃേ⊛ࠦ࡯ࡦ⽾౉⹜㛎ߩታᣉ▎ᚲࠍ࿑8ޔ⺞ᩏ࿾ὐ
ࠍ౮⌀5㨪7ޔGPS-CS3K (SONY⵾)ߦࠃߞߡ⸘᷹ߒߚ⺞ᩏ࿾ὐߩ૏⟎ᐳᮡࠍ⴫2ߦ␜ߔޕ 
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㪇
㪌㪇
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㪈㪌㪇
㪉㪇㪇
㪉㪌㪇
㪏㪆㪉㪌 㪏㪆㪉㪍 㪏㪆㪉㪎
ᤨ㑆㔎㊂
ㅪ⛯㔎㊂
࿯ფ㔎㊂ᜰᢙ
ᤨ
㑆
㔎
㊂
㩷㩿㫄
㫄㪀
ㅪ
⛯
㔎
㊂
㩷㩿㫄
㫄㪀
䋬࿯
ფ
㔎
㊂
ᜰ
ᢙ
⼊ႎၮḰ
ᵈᗧႎၮḰ
㪇
㪈㪇
㪉㪇
㪊㪇
㪋㪇
㪌㪇
㪇
㪌㪇
㪈㪇㪇
㪈㪌㪇
㪉㪇㪇
㪉㪌㪇
㪐㪆㪉 㪐㪆㪊 㪐㪆㪋 㪐㪆㪌 㪐㪆㪍 㪐㪆㪎
ᤨ
㑆
㔎
㊂
㩷㩿㫄
㫄㪀
ㅪ
⛯
㔎
㊂
㩷㩿㫄
㫄㪀
䋬࿯
ფ
㔎
㊂
ᜰ
ᢙ
㪇
㪈㪇
㪉㪇
㪊㪇
㪋㪇
㪌㪇
㪇
㪌㪇
㪈㪇㪇
㪈㪌㪇
㪉㪇㪇
㪉㪌㪇
㪐㪆㪈㪐 㪐㪆㪉㪇 㪐㪆㪉㪈 㪐㪆㪉㪉 㪐㪆㪉㪊
ᤨ
㑆
㔎
㊂
㩷㩿㫄
㫄㪀
ㅪ
⛯
㔎
㊂
㩷㩿㫄
㫄㪀
䋬࿯
ფ
㔎
㊂
ᜰ
ᢙ
1ᤨ㑆㔎㊂ ੍ႎ↪⺆ ࿁ᢙ
10mmᧂḩ 㔎 173
10mmએ਄
20mmᧂḩ ߿߿ᒝ޿㔎 28
20mmએ਄
30mmᧂḩ ᒝ޿㔎 3
30mmએ਄
50mmᧂḩ ỗߒ޿㔎 1
50mmએ਄
80mmᧂḩ 㕖Ᏹߦỗߒ޿㔎 0
80mmએ਄ ⁴ὓߥ㔎 0
㪇
㪉㪇
㪋㪇
㪍㪇
㪏㪇
㪈㪇㪇
㪇 㪌㪇 㪈㪇㪇 㪈㪌㪇 㪉㪇㪇 㪉㪌㪇 㪊㪇㪇
㪍㪇
ಽ
㑆
Ⓧ
▚
㔎
㊂
࿯ფ㔎㊂ᜰᢙ
࿯⍾ἴኂ⊒↢ၮḰ
㒠㔎䉟䊔䊮䊃䈱
䉴䊈䊷䉪䊤䉟䊮
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ߪㄭઃጀ⴫ޕߚߒಽ඙ߦጀߩߟ3ߦߣ߽ࠍ୯dNߪጀ࿯ߩὐฦޕߔ␜ߦ9࿑ࠍᨐ⚿ߩ㛎⹜౉⽾ࡦ࡯ࠦ⊛േᤃ◲
߇୯dNޔߪߦਅߩጀΣޔߚ߹ޕ߱ࠃߣጀΣࠍࠇߎޔߒ࿷ሽ߇ጀ޿ߐዊ߇േᄌߩะᣇߐᷓߢḩᧂ01ߨ᭎߇୯dN
ࠃߣጀΤࠍࠇߎޔߒ࿷ሽ߇ጀࠆ౉ߦ㑆߇ጀ޿ߐዊߩ୯dNޔ߿ጀࠆߔ᣹਄߇୯dNߦޘᓢߤ߶ࠆߥߊᷓߢ05㨪01
 ޕ߱ࠃߣጀΥࠍጀߩ਄એ05୯dNߥ⢻นਇ߇ቯ᷹ߪߢ㛎⹜౉⽾ࡦ࡯ࠦ⊛േᤃ◲ߚ߹ޕ߱
8.1-LGߪߢ1.oNߩㇱ਄㕙ᢳޔߊ✭߇ߢ߹㨙1ࠄ߆ጀ⴫ߦ․ޔߪߢ㧕㕙ᢳ⢛ᓟኹ෩ቲ㧔2.oNޔ1.oNὐ࿾ᩏ⺞
㧕ፗ႐ゞ㚢ኹ⋧ኪ㧔3.oNὐ࿾ᩏ⺞ޕߚࠇߐ⹺⏕߇ጀ޿✭ߢ߹ᐲ⒟㨙7.2-LGߪߢ2.oNߩㇱਅ㕙ᢳޔߢ߹ᐲ⒟㨙
޿✭ߩ᛫ᛶߩᐲ⒟หࠄ߆ᐲ⒟㨙7.0-LGޔ߇ߚߒᱛਛࠍ㛎⹜ߦ߼ߚߚߞߚᒰߦ߆૗߆⍹₹ߢ㨙83.2-LGޔߪߢ
⋧ኪ㧔4.oNὐ࿾ᩏ⺞ޕࠆࠇࠄ߃⠨߇ᕈ⢻นࠆ޿ߡߒ⛯ㅪ߇ጀ޿✭ߥ᭽ห߽ᷓએ㨙4.2-LGޔࠅ߅ߡߒ⛯ㅪ߇ጀ
ޔࠇࠄ⷗߇ะ௑ߊ޿ߡߞ߹✦߇⋚࿾ߦޘᓢޔᓟߩߘޔߊ✭ߦᏱ㕖߇ߢ߹ᐲ⒟㨙7.0-LGߪߢ㧕࿾ⓨᮮ࿾Ⴤኹ
ㅴߩൻ㘑ߪࠈߎߣ޿ㄭߦፗޔ߇ߚߞⴕߢὐ࿾ߩ஥ጊ㨙0.3ࠄ߆ፗߪᩏ⺞ޕߚࠇߐ⹺⏕߇ጀ޿✭ߢ߹㨙26.2-LG
ᣉታߩ㛎⹜ޔ߼ߚߚࠇߐᔨ ߇଻⏕ో቟߿⪭፣ࠆࠃߦ᠄ⴣߩ㛎⹜ޔࠇߐ⹺⏕߇ਅᴉߦ㓙ߩᩏ〯ޔߢ⪺㗼߇ⴕ
ߦፗޔࠅ߅ߡࠇߐ⹺⏕߽⪭፣ߩ႙ጤޔ࿯Ⓧ፣ߩࠄ߆ㇱ਄࿾ᩏ⺞ޔߊᄙ߽⪭፣ߩፗߩㇱਅ࿾ᩏ⺞ޕߚߒᔨᢿࠍ
ޕࠆࠇࠄ߃⠨߇ᕈ⢻นࠆ޿ߡߒⓍၸߊෘ߇ጀ޿✭ߦࠄߐߪߢᚲ▎޿ㄭ
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dNߩጀΤޔߩߩ߽޿⭯ࠅࠃὐઁ߇ಽㇱጀΣ޿ૐߩ୯dNޔߪ3.oNߚߒ⹺⏕ࠍⴕㅴߩუ፣ߡߞࠃߦⷞ⋡ޔ࿁੹ 
ޔߒኻߦߩࠆ޿ߡߒჇ߇ᐲᒝߡߞᓥߦะᣇߐᷓߪጀΤߩ4,2,1.oNߚ߹ޕࠆ߆ࠊ߇ߣߎ޿ૐߴᲧߦὐઁ߇୯
ߩߎޕࠆࠇࠄ߃⠨ߣ߼ߚߚߞ߹ߒߡߒൻ㘑߇⋚࿾ߚߞ޽ߩᐲᒝޘరߪࠇߎޕ޿ߥ߈ߢ⹺⏕߇ะ௑ߩߎߪ3.oN
࡝࠲࠾ࡕ㔎㒠ޔߊ✭߇⋚࿾ߦ․߽ߡߒセᲧߣ㕙ᢳߩઁޔߪ㕙ᢳߩᚻⵣኹ⋧ኪߚࠇߐ⹺⏕߇ⴕㅴߩუ፣ߦ߁ࠃ
ࠆߔⴕㅴ߇უ፣ߊᣧࠅࠃὐ࿾ઁޔߡߞࠃߦ㔎㒠޿ᒝߩᐲᒝߦࠄߐߪߊߒ߽ޔ╬หߣߩߚࠇࠄᓧߡߞࠃߦࠣࡦ
ኂታ߫ࠇߌߥ߆ߠㄭޔࠅ޽߽ߣߎ߁޿ߣ႐ゞ㚢߇ࠕ࡝ࠛࠆ޿ߡߒធ㓞ߪ3.oNޔߒ߆ߒޕࠆࠇࠄ߃⠨߇ᕈ⢻น
޽ߢ߹m0.1-LG߇ጀΣ޿✭ߩ⋚࿾ߪ㕙ᢳߩ2.oNޔ1.oNὐ࿾ᩏ⺞ޔ㕙ᢳߩⵣኹ෩ቲޔߢᣇ৻ޕ޿ૐߪᕈ㒾ෂߩ
ፗߊߟ߈߇ᢳ௑ߪὐ࿾ߩߎߚ߹ޕ)9ࠆ޽ߢౝᐲ⒟0.2-㨪5.0-LGࠆ޿ߡࠇࠊ޿ߣࠆߔ↢⊒߇უ፣ጀ⴫ߪࠇߎޔࠅ
ޔ߼ߚ޿ߐዊ߇㓒㔌ߩ‛ᑪߣፗߦࠄߐޕࠆ޽߇ᕈ⢻นࠆࠇ፣߇⍾࿯ߩ㊂ᄙߪߦ㓙ߚ߈⿠߇უ፣ޔ߼ߚ޿㜞߇
 ޕࠆ޽߇ᕈ⢻นࠆ౉߇‛ᑪߦౝ࿐▸ߩ⍾࿯಴ᵹუ፣
ޔߢߣߎࠆ߃ᝒࠍ࠻ࡦࡌࠗ㔎㒠ߚߞߥߣ࿃⺃ߩߘޔߣേ᜼უ፣ࠆߌ߅ߦ3.oN޿ߔ߿߈⿠ߩუ፣ࠅࠃޔߢߎߘ
᦭ߦଔ⹏ᕈቯ቟ࠆߌ߅ߦጊ␹ᄤޔ߫ࠇ߈ߢᔕㆡߦὐ࿾ઁࠍࠇߎޔߒ▽᭴ࠍ࡞࠺ࡕᨆ⸃ቯ቟㕙ᢳߦၮࠍ୯᷹ታ
ㆡޔ޿ⴕࠍᩏ⺞᳓ਅ࿾߿ᩏ⺞ᕈ‛ߩ࿯ߢ㛎⹜⾰࿯ޔߪߦ㓙ࠆߔᔕㆡߩ߳ὐ࿾ߩઁ߅ߥޕࠆᓧࠅᚑߣᲑᚻߥല
㘑ߦ․ޔ߿ὐ࿾ߩᄖએᚲࠞ2ߚߒᣉታࠍ㛎⹜౉⽾ࡦ࡯ࠦ⊛േᤃ◲࿁੹ޔߚ߹ޕࠆ޽ߢⷐᔅ߇ᱜୃߩ࡞࠺ࡕቱ
 ޕࠆࠇࠄ߃⠨ߣࠆ޽߇ⷐᔅࠆߔࠍᩏ⺞ടㅊߡ޿߅ߦ㕙ᢳߩⵣኹ෩ቲ߮ࠃ߅ޔ3.oN޿㜞߇ᕈ⢻นࠆ޿ߢࠎㅴ߇ൻ

   
 ὐ࿾ᩏ⺞ጊ␹ᄤ 8࿑
 
 2.oN߮ࠃ߅1.oNὐ࿾ᩏ⺞ 5⌀౮
 
 3.oNὐ࿾ᩏ⺞ 6⌀౮
 
 
 ✲ർߣ⚻᧲ߩὐ࿾ᩏ⺞ 2⴫
 
 4.oNὐ࿾ᩏ⺞ 7⌀౮
ቲ
෩
ኹ
1.oN
2.oN
3.oN
ኹ⋧ኪ4.oN
䊃䉾䊆䊡⽎᳇
ศ
␽
1.oN ኹ
2.oN
ኹ෩ቲ
3.oN
4.oN
⠨஻ ✲ർ ⚻᧲ ⟎૏᷹⸘
⋡Ბ45ࠄ߆਄Ბ㓏ޕጊⵣኹ෩ቲ ”3.90   ’03q53 ”3.13   ’50q531 1.oN
⋡Ბ67ࠄ߆਄Ბ㓏ޕጊⵣኹ෩ቲ ”1.90   ’03q53 ”3.13   ’50q531 2.oN
m 5.02ࠄ߆࿾Ⴤޔm 0.3ࠄ߆ፗ ”6.11   ’03q53 ”3.72   ’50q531 3.oN
m6.4ࠄ߆ጊᚻฝߡߞ߆ะߦፗޔm0.3ࠄ߆ፗ ”0.21   ’03q53 ”9.82   ’50q531 4.oN
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No.1 No.2 No.3 No.4 
࿑9 ◲ᤃേ⊛ࠦ࡯ࡦ⽾౉⹜㛎 ⹜㛎⚿ᨐ 

㧡㧚߹ߣ߼ 
  
ᧄ⺰ᢥߢߪޔടᖝ㊀ⷐવ⛔⊛ᑪㅧ‛⟲଻ሽ࿾඙ޔᄤ␹ጊߩ㒠㔎ߦࠃࠆᢳ㕙፣უߩෂ㒾ᕈߦߟ޿ߡ⠨ኤߒߚޕ
2010ᐕ2᦬ߣ2012ᐕ3᦬ߦታᣉߒߚ⃻࿾〯ᩏࠍᲧセߒߚ⚿ᨐޔኪ⋧ኹⵣᚻߩᢳ㕙ߦ߅޿ߡᢳ㕙ᒻ⁁ߩᄌൻ߇⋡
ⷞߦࠃߞߡ⏕⹺ߐࠇߚޕᄤ␹ጊጊ㗂ߦ2010ᐕ11᦬ߦ⸳⟎ߒߚ㒠㔎ࡕ࠾࠲࡝ࡦࠣࠪࠬ࠹ࡓߦࠃࠅᓧࠄࠇߚߎߩ
ᦼ㑆ߩ㔎㊂࠺࡯࠲ࠍಽᨆߒޔ2011ᐕߩ8᦬߆ࠄ9᦬ߩ⽕㔎ߦࠃߞߡᢳ㕙ᄌ⁁߇ᒁ߈⿠ߎߐࠇߚน⢻ᕈࠍ⏕⹺ߒ
ߚޕ੹ᓟ߽㒠㔎࠺࡯࠲ࠍ⫾Ⓧߔࠆߎߣߢޔ፣უߩ⺃࿃ߣߥࠆ㔎㊂ߩၮḰ✢ࠍ੍᷹ߢ߈ࠆߣ⠨߃ࠆޕ 
߹ߚޔജቇ․ᕈࠍ᣿ࠄ߆ߦߔࠆߚ߼ߦ◲ᤃേ⊛ࠦ࡯ࡦ⽾౉⹜㛎ࠍታᣉߒߚ⚿ᨐޔ⴫ጀ፣უߩෂ㒾ᕈ߇㜞޿
⴫ጀෘࠍ⏕⹺ߒߚޕኪ⋧ኹⵣᚻߩᢳ㕙ߦߟ޿ߡߪޔ◲ᤃേ⊛ࠦ࡯ࡦ⽾౉⹜㛎ߩ⚿ᨐ߆ࠄޔ․ߦ㘑ൻ߇ㅴⴕߒ
ߡ޿ࠆน⢻ᕈ߇㜞ߊޔ੹ᓟ፣უߩේ࿃ߦߥࠅߘ߁ߥ੉ⵚ߽⏕⹺ߢ߈ࠆߚ߼ޔ⼊ᚓ߇ᔅⷐߢ޽ࠆޕቲ෩ኹⵣߩ
ᢳ㕙ߦ߅޿ߡߪޔ⴫ጀ߇✭ߊޔ፣უ߇⊒↢ߒߚ㓙ߩ࿯⍾㊂߽ᄙ޿ߎߣ߇⠨߃ࠄࠇޔᑪ‛ߣፗߩ㔌㓒߇ዊߐ޿
ߚ߼ޔ࿯⍾ᵹ಴▸࿐ߦᑪ‛߇㊀ߥࠆน⢻ᕈ߇⠨߃ࠄࠇޔߐࠄߥࠆᬌ⸛ࠍᔅⷐߣߔࠆޕ 
ዊⷙᮨߥ߇ࠄ߽፣უߩෂ㒾ᕈߩ㜞޿ኪ⋧ኹⵣᚻᢳ㕙ߦ߅޿ߡޔᢳ㕙቟ቯ⸃ᨆࡕ࠺࡞ࠍ᭴▽ߢ߈ࠇ߫ޔઁߩ
ᄢⷙᮨᢳ㕙ߦ߅޿ߡ߽ޔᱜ⏕ߥ⸃ᨆࡕ࠺࡞ߩ᭴▽߇ᦼᓙߢ߈ࠆޕ߹ߚ቟ቯ⸃ᨆߦߪ࿾⴫㕙ᒻ⁁߇ᔅⷐߣߥࠆ
ߚ߼ޔ3D࡟࡯ࠩ࡯ࠬࠠࡖ࠽ࠍ↪޿ߚ࿾⴫㕙ᒻ⁁ߩ⸘᷹ࠍታᣉߒߚ޿ߣ⠨߃ߡ޿ࠆޕ 

⻢ㄉ㧦㒠㔎ࡕ࠾࠲࡝ࡦࠣࠪࠬ࠹ࡓߩ⸳⟎ߦ޽ߚࠅޔਈ⻢㊁↸ᢎᆔޔਅᎹ⾫ม᳁߅ࠃ߮ࢃṶ▚Ꮏᚱߦ߅਎⹤ߦ
ߥࠅ߹ߒߚޕߎߎߦ⸥ߒߡ⻢ᗧࠍ⴫ߒ߹ߔޕ 
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9) ࿯ᧁ⎇ⓥᚲ⾗ᢱ㧦ޟᷓጀ፣უߩ⊒↢ߩᕟࠇߩ޽ࠆᷧᵹ᛽಴ࡑ࠾ࡘࠕ࡞㧔᩺㧕ޠ㧘p.1㧘2008.11㧚 











     
ᷓ
ᐲ
㨔

O

㧺F୯ޔ឵▚㧺୯
㧺୯
㧺F
Σጀ
Τጀ
Υጀ











     
ᷓ
ᐲ
㨔

O

㧺F୯ޔ឵▚㧺୯
㧺୯
㧺F
Σጀ
Τጀ
Υጀ











     
ᷓ
ᐲ
㨔

O

㧺F୯ޔ឵▚㧺୯
㧺୯
㧺F
Σጀ
Τጀ











     
ᷓ
ᐲ
㨔

O

㧺F୯ޔ឵▚㧺୯
㧺୯
㧺F
Σጀ
Τጀ
Υጀ
－132－
